Modulation of Fc gamma receptors on the human macrophage cell line U-937.
Macrophage receptors for the Fc portion of IgG play an important role in host defense, inflammation, and the pathophysiology of autoimmune disorders. We studied one important function of Fc gamma receptors--the ability to bind IgG ligand. Direct binding experiments analyzed by nonlinear regression were consistent with monomeric and trimeric IgG binding to a single class of receptors. Indirect binding experiments were also consistent with this interpretation and revealed that both IgG ligands completely inhibited the binding of the other. In addition, we used an anti-Fc gamma RII monoclonal antibody known to compete for the Fc gamma RII ligand binding site and known to inhibit IgG trimer binding to other cells. At concentrations of antibody which saturated all Fc gamma RII sites, no inhibition of IgG trimer binding to U-937 was observed. This was evident despite the observation that the numbers of Fc gamma RI and Fc gamma RII, determined by equilibrium binding of monomeric IgG and anti-Fc gamma RII antibody, respectively, were similar on U-937. Monoclonal antibodies were used to compare the expression and modulation of Fc gamma receptor proteins with their ability to bind monomeric and trimeric IgG ligands. Dexamethasone and gamma-interferon regulated U-937 Fc gamma RI protein expression and IgG ligand binding to a similar degree. In contrast, the expression of Fc gamma RII was not altered by dexamethasone. Interferon-gamma primarily stimulated Fc gamma RI, as determined both by reactivity with monoclonal antibody (227 +/- 26%) and by monomeric IgG ligand binding (350 +/- 151%). In addition, dexamethasone inhibited by 33% the gamma-interferon effect on Fc gamma RI protein and by 56% the effect on Fc gamma RI binding of monomeric IgG. Preincubation of U-937 with anti-Fc gamma RII antibody did not alter the effect of dexamethasone or gamma-interferon on IgG trimer binding. These data indicate that on U-937 cells Fc gamma RII does not function in the recognition of small molecular weight immune complexes and that Fc gamma RI is the Fc gamma receptor responsible for the binding of both monomeric and trimeric human IgG. Furthermore, Fc gamma RI is the major Fc gamma receptor on U-937 that is modulated by both gamma-interferon and glucocorticoids.